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ABSTRACT : 



PURPOSE: To enable washing of a wafer in front from outside and in rear from 
inside of a rotary body by supporting the wafer with a chuck installed on the 
rotary body borne contactless by a magnetic bearing. 

CONSTITUTION: The outer periphery of a wafer 1 is held by a chuck 2 installed on a 
cylindrical rotary body 3. The rotary body 3 is held afloat in a cylindrical 
stator 4 by radial magnetic bearings 5, 6 and thrust magnetic bearings 7, 8. In 
this wafer washer, the surface of the wafer 1 is washed with a jet liquid stream 
13a from a nozzle 15 and with a rotary brush 14, and the rear of the wafer 1 with 
a jet liquid 15a from the nozzle 15 and with a rotary brush 16. This way of using 
this wafer washer allows simultaneous washing of both surfaces of a wafer . 
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Specification 

1. Title of the Invention 
Wafer Cleaning Apparatus 

2. Patent Claims 

(1) A wafer cleaning apparatus having a structure in which a chuck holding the peripheral portion of a 
wafer is placed on a cylindrical rotary body, said rotary body is held in a floating state by a magnetic 
bearing, and a rotating force is applied to said rotary body by an electromotor consisting of a rotor 
magnetic body installed on the rotary body and a stator coil arranged opposite to said rotor magnetic 
body, and comprising cleaning means which cleans the front surface of the wafer from the outside and 
cleans the rear surface from the inside of said rotary body, thereby cleaning both the front and the rear 
surface of said wafer at the same time. 

(2) The wafer cleaning apparatus as described in Claim (1), wherein said magnetic bearing and 
electromotor are covered with a thin metal sheet and a canned structure is formed. 

3. Detailed Description of the Invention 
(Field of Industrial Technology) 
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The present invention relates to a wafer cleaning apparatus for cleaning wafers, that is, substrates 
for the manufacture of semiconductors, on both surfaces at the same time with a jet liquid flow, a brush 
and the like. 

(Prior Art Technology) 

The conventional wafer cleaning apparatus in which both surfaces of a wafer were cleaned at the 
same time had a structure shown in Fig 2. As shown in Fig 2, cleaning is conducted by holding the 
peripheral portion of a wafer 21, which is the article to be cleaned, with a chuck 22 and spraying jet 
liquid flows 24a, 25a with nozzles 24, 25 on the lower and upper surfaces of wafer 21, while an 
electromotor 23 is being rotated at an appropriate rotation speed. Alternatively, the front surface of wafer 
21 is cleaned with a brush 26. In this process, the rotary shaft of electromotor 23 was an obstacle for 
cleaning the rear surface of wafer 21, none of a variety of cleaning methods was suitable, and the rear 
surface of wafer 21 was cleaned only to a degree determined by the capability of the jet liquid flow 25a 
to reach the rear surface from the gap formed by the support shaft 22a of chuck 22. 

(Problems Addressed by the Invention) 

As described above, in the conventional cleaning apparatus, the rotary shaft of electromotor 23 
was located on the rear side of wafer 21, which made it difficult to conduct thorough cleaning of the rear 
surface of wafer 21. 

The present invention addresses the above-described issue, and it is an object of the present 
invention to provide a wafer cleaning apparatus in which various cleaning means can be also applied to 
the rear surface of wafer. 

(Means to Resolve the Problems) 

In order to resolve the above-described problems, the present invention provides a wafer 
cleaning apparatus having the below-described structure. Thus, the present invention provides a wafer 
cleaning apparatus having a structure in which a chuck holding the peripheral portion of a wafer is placed 
on a cylindrical rotary body, the rotary body is held in a floating state by a magnetic bearing, and a 
rotating force is applied to the rotary body by an electromotor consisting of a rotor magnetic body 
installed on the rotary body and a stator coil arranged opposite to the rotor magnetic body, and 
comprising cleaning means which cleans the front surface of the wafer from the outside and cleans the 
rear surface from the inside of the rotary body, thereby cleaning both the front and the rear surface of the 
wafer at the same time. 

Another specific feature of the present invention is that the magnetic bearing and electromotor 
are covered with a thin metal sheet and a canned structure is formed. 



In the cleaning apparatus having the above-described structure, a wafer is supported by a chuck 
installed on a cylindrical rotary body having no rotary shaft in the central portion thereof. As a result, 
both the front surface and the rear surface, in particular, the rear surface of the wafer can be cleaned from 
the inside of the rotary body. Therefore cleaning can be conducted by using an optimum cleaning means 
at the same time for both surfaces. 



(Operation) 
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Another advantage of the present invention is that since the rotary body is supported in a 
contactless manner with a magnetic bearing, contamination with dust, which caused problems in the 
usual system with contact-type bearings, is eliminated. 

(Embodiments) 

An embodiment of the present invention will be described below with reference to the drawings 
attached. 

Fig 1 shows a structure of the wafer cleaning apparatus in accordance with the present invention. 
In this apparatus, the peripheral portion of a wafer 1 is held with a chuck 2 installed on top of a 
cylindrical rotary body 3. The rotary body 3 is maintained in a floating state inside a stationary body 4 
also having a cylindrical shape with radial magnetic bearings 5, 6 and thrust magnetic bearings 7, 8. The 
radial magnetic bearings 5, 6 consist of rotary magnetic parts 5b, 6b installed on the periphery of the 
rotary body 3 and stationary electromagnetic coils 5a, 6a installed opposite the magnetic parts 5b, 6b 
inside the stationary body 4. The thrust magnetic bearings 7, 8 consist of ring-like rotary magnetic parts 
7b, 8b installed above and below the rotary body 3 and stationary electromagnetic coils 7a, 8a installed 
opposite the magnetic parts 7b, 8b inside the stationary body 4. An electromotor 12 is installed between 
the radial magnetic bearing 5 and radial magnetic bearing 6. The electromotor 12 consists of a rotor 
magnetic body 12b installed on the periphery of rotary body 3 and a stator coil 12a installed opposite the 
rotor magnetic body 12 inside the stationary body 4. 

A gap between the magnetic coil 7a and magnetic part 7b constituting the thrust magnetic 
bearing 7, and a gap between the electromagnetic coil 8a and magnetic part 8b constituting the thrust 
magnetic bearing 8 are detected by thrust-wise gap sensor 9. A gap between the electromagnetic coil 5a 
and magnetic part 5b constituting the radial magnetic bearing 5 is detected by a radial gap sensor 10. A 
gap between the electromagnetic coil 6a and magnetic part 6b constituting the radial magnetic bearing 6 
is detected by a radial gap sensor 1 1 . 

A nozzle 13 and rotary brush 14 are installed on the outside, and nozzle 15 and rotary brush 16 
are installed inside the rotary body 3. The front surface of wafer 1 is sprayed with a jet liquid flow 13a 
from nozzle 13 and also brought in contact with rotary brush 14. The rear surface of wafer 1 is sprayed 
with a jet liquid flow 15a from nozzle 15 and also brought in contact with rotary brush 16. The stationary 
body 4 is secured inside a frame 17 of the apparatus. Furthermore, the reference symbol 18 stands for a 
discharge opening for discharging the contaminated cleaning solution. 

In the wafer cleaning apparatus having the above-described structure, the exciting current 
flowing in the electromagnetic coil 7a of thrust magnetic bearing 7 and in the electromagnetic coil 8a of 
thrust magnetic bearing 8 is controlled by the output signal of thrust-wise gap sensor 9 to obtain the 
prescribed value of gap between the electromagnetic coil 7a and magnetic part 7b, and between the 
electromagnetic coil 8a and magnetic part 8b. Furthermore, the excising current flowing in 
electromagnetic coil 5a of radial magnetic bearing 5 is controlled by the output signal of radial gap 
sensor 10 to obtain the prescribed value of gap between the electromagnetic coil 5a and magnetic part 5b. 
The exciting current flowing in electromagnetic coil 6a of radial magnetic bearing 6 is controlled by the 
output signal of radial gap sensor 1 1 to obtain the prescribed value of gap between the electromagnetic 
coil 6a and magnetic part 6b. Furthermore, the electromotor 12 is activated and rotary body 3 is caused to 
rotate by supplying a driving electric current to a stator coil 12a of electromotor 12. As a result, the front 
surface of wafer 1 is cleaned with the jet liquid flow 13a from nozzle 13 and by the rotary brush 14, and 
the rear surface of wafer 1 is cleaned with by the jet liquid flow 15a from nozzle 15 and by the rotary 
brush 16. Thus, both the front surface and the rear surface of wafer 1 are cleaned at the same time. After 
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the cleaning has been completed, drying can be conducted by increasing the rotation rate of rotary body 3 
in order to shake off the water present on the surface of wafer 1 by centrifugal forces. 

In this embodiment, magnetic bearings of five-shaft control type were used, and radial gap 
sensors 10, 1 1, radial magnetic bearings 5, 6, thrust-wise gap sensor 9, thrust magnetic bearings 7, 8, and 
electromotor 12 were arranged as shown in Fig 1. However, the structure of magnetic bearings and 
electromotor is, obviously, not limited to this example, and various other systems of these elements can 
be considered. 

Furthermore, if necessary, the surface of rotary body 3 and stationary body 4 can be covered with 
a thin metal sheet to obtain the so-called canned structure, thereby improving waterproofing effect and 
corrosion resistance. 

Moreover, in the above-described embodiment, a method comprising spraying a jet liquid flow 
from a nozzle and a method comprising bringing a surface in contact with a brush were described as 
cleaning means. However, the cleaning means are not limited to these examples and other methods, for 
example, a dry ice stream, an ultrasonic liquid flow and the like can be used. 

(Effect of the Invention) 

As described above, the present invention makes it possible to obtain the following effects. 

(1) A rotary shaft for rotating a wafer is present neither on the front surface side, nor on the rear 
surface side of the wafer. Therefore, an optimum cleaning means can be used for cleaning each of the 
surfaces. 

(2) The rotation of wafer is conducted in a contactless fashion using magnetic bearings. 
Therefore, contamination by dust can be prevented. 

4. Brief Description of the Drawings 

Fig 1 is a sectional front view illustrating the structure of the wafer cleaning apparatus in 
accordance with the present invention. Fig 2 is a sectional front view illustrating the structure of the 
conventional wafer cleaning apparatus. 

In the figures: 1 - wafer, 2 - chuck, 3 - rotary body, 4 - stationary body, 5 - radial magnetic bearing, 6 - 
radial magnetic bearing, 7 - thrust magnetic bearing, 8 - thrust magnetic bearing, 9 - thrust-wise gap 
sensor, 10 - radial gap sensor, 1 1 - radial gap sensor, 12 - electromotor, 13 - nozzle, 14 - rotary brush, 
1 5 - nozzle, 1 6 - rotary brush. 



Figl 



Wafer cleaning apparatus in accordance with the present invention 



Fig 2 



Conventional wafer cleaning apparatus. 
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